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(54) Organic electro-luminescent display panel and method lor manufacturing same 



(57) An organic electro-lunninescent display panel 
and a method of nnanufacturing same are provided 
which are capable of reliably holding a hygroscopic 
agent (6) in its sealing cap (5) in a uniform and thin state 
and of being easily manufactured and of being config- 
ured to be of a thin-profile type, without sacrificing light- 
emitting characteristics and display contrast. 

The organic electro-luminescent display panel is 



constructed of a transparent insulating substrate (1 ), an 
organic electro-luminescent device (30) formed on the 
transparent insulating substrate (1) and a sealing cap 

(5) to make up sealed space hermetically containing the 
organic electro-luminescent device (30) in cooperation 
with the insulating substrate (1 ). The hygroscopic agent 

(6) is enclosed hermetically in the sealed space and is 
of a powder or grain type, which is sandwiched between 
the i sealing cap (5) and an air-permeable sheet (7; 13), 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001 ] The present invention relates to an organic EL 
(Electro-Luminescent) display device operating based 
on an electro-luminescent phenomenon and a method 
for manufacturing a same and more particularly to the 
organic EL display device in which a hygroscopic agent 
is enclosed_hermetically and a method for manufactur- 
ing a same. 

[0002] The present application claims priority of Jap- 
anese Patent Application No. Hei 11-374834 filed on 
December 28,1999, which is hereby incorporated by ref- 
erence. 

Descriplion of the Related Art 

[0003] An EL display device using an electrolumines- 
cent phenomenon, since it has various advantages in 
that it can be configured so as to be of a spontaneous 
light-omitting type and of a thin flat-panel type, that it 
draws less power that it can provide better viewability 
and fast responsivity and that it can display moving im- 
ages, is considered to be promising for wider applica- 
tions. Two types of EL display devices are known, one 
being an inorganic EL display device employing inor- 
ganic materials and another being an organic EL display 
device employing organic thin films. In recent years, 
since various organic luminescent compounds have 
been developed which enable light-emitting in multiple 
colors and allow a full color EL display device to be im- 
plemented, development of the organic EL display de- 
vice is being promptly pursued. Such the organic EL dis- 
play device is fabricated based on a phenomenon in 
which light is emitted when a hole injected from an an- 
ode and an electron injected from a cathode are recom- 
bined in a light-emitting layer composed of an organic 
luminescent substance having a fluorescent capability 
contained in an organic thin-film sandwiched between 
the anode and the cathode, that is, when they are 
changed from an excited state to a deactivated state. 
Moreover, recent prompt advancement of the EL display 
device is also anributable to greatly improved light-emit- 
ting efficiency and luminance achieved by employing a 
structure in which hole transporting layers and/or elec- 
tron transporting layers are stacked as the light-emitting 
layer. 

[0004] Though improvements have been made to in- 
crease its display life to a considerable extent, there are 
still left many factors of deterioration including occur- 
rence of a dark spot being a region where no light is 
emitted, and sufficiently satisfactory display life has not 
yet been implemented. One of the factors of deteriora- 
tion is an influence of moisture which is a problem spe- 
cific to organic thin-film materials. That is, the organic 



EL device using such organic thin -film materials is easily 
affected by moisture existing in an area surrounding the 
organic EL display device; for example, there is a case 
where moisture pemneating through an interface be- 

5 tween a light-emitting layer and an electrode interferes 
with injection of an electron, causing occurrence of dark 
spots and corrosion of the electrode. To solve this prob- 
lem, methods for preventing or removing the influence 
of moisture or a like by sealing the organic EL device 

10 hermetically are proposed. To prevent the influence of 
moisture, the organic EL device is put into a container 
being impermeable to moisture and is then enclosed to- 
gether with nitrogen gas hennetically. Moreover, to re- 
move the influence of moisture, a hygroscopic agent is 

15 enclosed into the moisture-impermeable container in 
which the organic EL device and the nitrogen gas are 
enclosed together 

[0005] Figure 8 is a cross-sectional view of a conven- 
tional organic EL display panel in a sealing cap of which 
20 a hygroscopic agent is enclosed hermetically in orde r to 
remove an influence of moisture, which is disclosed in 
Japanese Patent Application Laid-open No. Hei 
9- 1 48066 (hereinafter referred to as a "first conventional 
example") . As shown in Fig. 8, the organic EL display 
25 device of the first conventional example is mainly con- 
structed of a transparent glass substrate 51 , an organic 
EL layer-stacked body 55 composed of a transparent 
electrode 52 (as an anode) made from ITO (Indium Tin 
Oxide) or a like, an EL tight-emitting layer 53 made from 
30 an organic EL material or a like and a counter electrode 
(as a cathode) 54, each being stacked in this order, a 
glass sealing can 56 to seal the organic EL layer- 
stacked body 55 and a drying body 57 composed of a 
hygroscopic agent adhering to an inside surface of the 
35 glass sealing can 56. To enclose the above drying body 
57 in the glass sealing can 56, two methods are availa- 
ble; one in which a hygroscopic compound is solidified 
to produce a formed body which is then fixed in the glass 
sealing can 56 and another in which the hygroscopic 
40 compound is put into an air-permeable bag which is then 
fixed in the glass sealing can 56. 
[0006] Figure 9 is a cross-sectional view of another 
conventional organic EL display panel in a sealing cap 
of which a hygroscopic agent is enclosed hermetically, 
45 Which is disclosed in Japanese Patent Application Laid- 
open No. Sho 61-96695 (hereinafter referred to as a 
"second conventional example"). As shown in Fig. 9, the 
organic EL display panel in the second conventional ex- 
ample is same as that in the first conventional example 
50 in that an organic EL device 62 fomned on a glass sub- 
strate 61 is sealed hermetically by a sealing cap 63. 
However, the organic EL display panel in the second 
conventional example differs from that in the first con- 
ventional example in that, instead of the drying body 57 
55 employed in the first conventional example, acomposite 
film 64 fonned by making a composite substance com- 
posed of zeolite serving as the hygroscopitc agent, a 
carbon powder serving as a light-shielding substance, 
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a light-absorbing substance and an organic resin serv- 
ing as a binder, into a filnn-like nnatenal, Is stuck to an 
inside surface of the sealing cap 63. By configuring as 
above, an attempt has been nnade to implement the or- 
ganic EL display panel having a tolerable life character- 
istic and contrast and being readily manufactured. 
[0007] However, in the first conventional example, if 
the method in which the hygroscopic compound is so- 
lidified by using a binder to produce the fomned body is 
employed when the drying body 57 is enclosed in the 
glass sealing can 56, since an exposed surface area of 
the hygroscopic agent is made small, it causes a de- 
crease in hygroscopic capability and, since mechanical 
strength of the formed body is required to some extent, 
the drying body 57 is not allowed to be thinner. There- 
fore, the organic EL display device of the first conven- 
tional example is not suitable for application for a thin- 
type organic EL display. Moreover, in the organic EL dis- 
play device of the first conventional example, if the 
method in which the hygroscopic compound is put into 
the air-pcrmoable bag which is then fixed in the glass 
sealing can 56 is employed, it is difficult to give a fixed 
shape to the crying body 57 because it is contained in 
a bag having no definite shape and, when the organic 
EL display panel is put in an inclined state, the drying 
body 57 containing the hygroscopic agent easily moves 
and loans, causing a touch with the organic EL layer- 
stacked body 5S which leads to deterioration of the or- 
ganic Et. layer-stacked body 55 by an external force. 
[0008] Moreover, in the second conventional exam- 
ple, if the ccmpositc film 64 is peeled off from the sealing 
cap 63. it comes in touch with the organic EL device 62, 
causing damage to the EL device 62. Since hygroscopic 
agent, carbon powder and binder are mixed to produce 
the composite film 64. there is a risk that a function of 
the hygroscopic agent itself and/or a function of the light- 
shielding substance itself cannot be sufficiently Imple- 
mented. Additionally, when components contained in 
the binder being an organic resin are partially left unre- 
acted, the organic EL device is adversely affected by 
them. 

SUMMARY OF THE INVENTION 

[0009] In view of the above, it is an object of the 
present invention to provide an organic EL display panel 
which is capable of reliably holding a hygroscopic agent 
in its sealing cap m a manner so as to be stuck in a uni- 
form and thin state and of being easily manufactured 
and of being configured to be of a thin-profile type, with- 
out sacrificing light-emitting characteristics and display 
contrast, and a method of manufacturing a same. 
[0010] According to a first aspect of the present Inven- 
tion, there is provided an organic EL display panel In- 
cluding: 

a transparent insulating substrate; 

an organic EL device formed on the transparent in- 



sulating substrate; 

a sealing cap to make up sealed space hermetically 
containing the organic EL device in cooperation 
with the transparent insulating substrate; and 
5 wherein a hygroscopic agent is enclosed hermeti- 
cally in the sealed space and disposed In a manner 
to be sandwiched between the sealing cap and an 
air-permeable sheet. 

10 [0011] In the foregoing, a preferable mode is one 
wherein a gluing agent layer to which the hygroscopic 
agent is stuck is mounted on an inside surface of, at 
least, either of the sealing cap or the air-permeable 
sheet. 

15 [0012] Also, a preferable mode is one wherein the hy- 
groscopic agent is of a powder or grain type. 
[0013] Also, a preferable mode Is one wherein the air- 
permeable sheet is a dark color sheet. 
[0014] Also, a preferable mode is one wherein the air- 

20 permeable sheet is an ultraviolet- ray blocking sheet. 
[0015] Also, a preferable mode is one wherein the hy- 
groscopic agent is stuck to the air-permeable sheet with 
an adhesive sandwiched between Lhe hygroscopic 
agent and said air-permeable sheet. 

25 [0016] Also, a preferable mode is one wherein the glu- ^ 
ing agent layer is mounted on a main surface of the air- 
permeable sheet being opposite to the sealing cap and 
wherein the hygroscopic agent in powder or grain form 
is stuck to the air-permeable sheet with a region of the 

30 gluing agent layer other than its edge region sand- 
wiched between the hygroscopic agent and the air-per- 
meable sheet while the air-permeable sheet is bonded 
to the seating cap with the edge region of the gluing 
agent layer sandwiched between the air-permeable 

35 sheet and the sealing cap. 

[0017] According to a second aspect of the present 
invention, there is provided a method for manufacturing 
an organic EL display panel to produce the organic EL 
display panel provided with atransparentinsulatingsub- 

40 strate, an organic EL device fomned on the tansparent 
insulating substrate and a sealing cap hermetically con- 
taining the organic EL device to form sealed space en- 
closing hygroscopic agent in cooperation with the trans- 
parent insulating substrate, the method including: 

45 

a process of preparing an air-permeable sheet pro- 
vided with a gluing agent layer covered with re- 
leased paper on its surface; 

a process of partitioning a region of the gluing agent 
50 layer into a first gluing agent region for sticking the 
hygroscopic agent in powder or grain form and sec- 
ond gluing agent region for bonding the air-perme- 
able sheet to the sealing cap; 
a process of peeling off a portion of the released 
55 paper covering the first gluing agent region to ex- 
pose the first gluing agent region and sticking the 
hygroscopic agent in powder or grain form to the 
exposed first gluing agent region; and 
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a process of peeling off a remaining portion of the 
released paper to expose Lhe second gluing agent 
region and bonding the air-permeable sheet with 
the hygroscopic agent being stuck to the sealing 
cap with the exposed second gluing agent region 
sandwiched between the air-pemneable sheet and 
the sealing cap. 

[0018] According to a third aspect of the present in- 
vention, there is provided a method for manufacturing 
an organic EL display panel to produce said organic EL 
display panel provided with a transparent insulating sub- 
strate, an organic EL device formed on said transparent 
insulating substrate and a sealing cap hennetically con- 
taining said organic EL device to form sealed space en- 
closing a hygroscopic agent in cooperation with the 
transparent Insulating substrate, the method including: 

a process of preparing an air-penneable sheet with 
a gluing agent layer mounted on a surface of the 
air-permeable sheet; 

a process of partitioning a region of the gluing agent 
layer into a first gluing agent region for sticking the 
hygroscopic agent in powder or grain form and sec- 
ond gluing agent region for bonding the air-pemne- 
able sheet to the sealing cap; 
a process of holding mold members to the second 
gluing agent region with the first gluing agent region 
being left exposed and sticking the hygroscopic 
agent on the exposed first gluing agent region to the 
first gluing agent region; and 
a process of making the second gluing agent region 
exposed by removing the mold members and bond- 
ing the air-permeable sheet with the hygroscopic 
agent stuck to the sealing cap with the exposed sec- 
ond gluing agent region sandwiched between the 
air-permeable sheet and the sealing cap. 

[0019] In the foregoing, it is preferable that edge por- 
tion of the gluing agent layer is used as the second glu- 
ing agent region and remaining portion of the gluing 
agent layer other than the edge portion is used as the 
first gluing agent region. 

[0020] Also, it is preferable that a demarcation line is 
provided by giving a break to the released paper cover- 
ing the gluing agent layer to partition the gluing agent 
region into the first gluing agent region and the second 
gluing agent region. 

[0021] Furthermore, it is preferable that, after the air- 
permeable sheet to which the hygroscopic agent in pow- 
der or grain form is stuck has been bonded to the sealing 
cap, the sealing cap is junctioned, in an atmosphere of 
inert gas. to the transparent insulating substrate by us- 
ing an ultraviolet setting adhesive sandwiched between 
the sealing cap and the transparent insulating substrate. 
[0022] With the above configurations, since the or- 
ganic EL display device is so constructed that the hy- 
groscopic agent in powder or grain form is uniformly held 
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on the air-permeable sheet using the gluing agent layer 
mounted to the back of the air-pemneable sheet, it is 
possible to fabricate the organic EL display device of a 
thinner type and to prevent the hygroscopic agent from 
5 being moved and leaning within the sealing cap. More- 
over, even when the hygroscopic agent happens to be 
peeled, since it is held by the air-permeable sheet, de- 
terioration of the organic EL device can be prevented. 
Furthermore, since the hygroscopic agent is of the pow- 
10 der or grain type, a wide surface area of the hygroscopic 
agent is secured, thus providing a high hygroscopic ef- 
ficiency and a stable light-emitting characteristic. Also, 
by using the dark color sheet, visible light can be ab- 
sorbed, thus preventing reflection of light from the back 
15 when the organic EL display panel is ON and providing 
excellent display contrast. 

[0023] With another configuration as above, since the 
air-permeable sheet with the gluing agent layer covered 
^ith the released paper is used and the region of the 
20 gluing agent layer is partitioned into two regions, one 
being the first gluing agent region (the region other than 
its edge region) used for sticking the hygroscopic agent 
in powder or grain form to the air-penneable sheet and 
the other being the second gluing agent region (edge 
25 region) used for bonding the air-permeable sheet to the 
sealing cap and the released paper existing inside the 
demarcation line is peeled off to stick the hygroscopic 
agent to the first gluing agent region while the released 
paper existing outside the demarcation line is peeled off 
30 to bond the sealing cap to a glass substrate with the sec- 
ond gluing agent region sandwiched between them, 
when the hygroscopic agent is stuck to the first gluing 
agent region, a trouble of adhesion of the hygroscopic 
agent to the second gluing region can be prevented and 
35 therefore weakening of the adhesive strength of the sec- 
ond gluing region to bond the sealing cap to the glass 
substrate can be avoided, thus enabling prompt, easy 
and reliable mounting of the hygroscopic agent. More- 
over, by using the ultraviolet-ray blocking type air-per- 
40 meable sheet, when ultraviolet-ray setting adhesive is 
irradiated with ultraviolet rays from the sealing cap side, 
the organic EL light-emitting layer being susceptible to 
ultraviolet rays can be protected efficiently against ultra- 
violet rays. 

45 

BRIEF DESCRIPTTQN OF THE DRAWINGS 

[0024] The above and other objects, advantages and 
features of the present invention will be more apparent 
50 from the following description Laken in conjunction with 
the accompanying drawings in which: 

Fig. 1 is a cross-sectional view showing configura- 
tions of an organic EL display panel according to a 
55 first embodiment of the present invention; 

Figs. 2A to 2C are process diagrams showing a 
process, that is, a process of fonming the organic 
EL layer-stacked body, in a method of manufactur- 
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ing the organic EL display panel according to the 
first embodiment; 

Figs. 3A to 3D are process diagrams showing an- 
other process, that is a process of fabricating the 
sealing cap, in the method of manufacturing the or- 5 
ganic EL display panel according to the first embod- 
iment; 

Figs. 4A and 4B are process diagrams showing still 
another process, that is a process of sealing the or- 
ganic EL layer-stacked body, in the method of man- io 
ufacturing the organic EL display panel according 
to the first embodiment; 

Fig. 5 is a transverse cross-sectional view of the or- 
ganic EL display panel of Fig. 4B taken along a line 
X - X in a direction of arrows; ^5 
Figs. 6A to 6E are process diagrams showing, in 
order of processes, a method of manufacturing an 
organic EL display panel according to a second em- 
bodiment of the present invention; 
Fig. 7 is a cross-sectional view of a modified organic 20 
EL display panel according to the first or second 
embodiment of the present invention; 
Fig. 8 is a cross-sectional view of a first convention- 
al organic EL display panel in a sealing cap of which 
a hygroscopic agent is enclosed hermetically; and -^5 
Fig. 9 is a cross-sectional view of a second conven- 
tional organic EL display panel in a sealing cap of 
which a hygroscopic agent is enclosed hennetically. 

DETAILED DESCRIPTION OF THE PREFERRED 30 
EMBODIMENTS 

[0025] Best modes of carrying out the present inven- 
tion will be described in further detail using various em- 
bodiments with reference to the accompanying draw- 35 
ings. 

First Embodiment 

[0026] Figure 1 is a cross-sectional view showing con- 40 
figurations of an organic EL display panel according to 
a first embodiment of the present invention. Figures 2A 
to 2C are process diagrams illustrating, In order of proc- 
esses, one method for manufacturing the organic EL 
display panel according to the first embodiment. Figures ^5 
3A to 3D are process diagrams illustrating, in order of 
processes, another method for manufacturing the or- 
ganic EL display panel according to the first embodi- 
ment. Figures 4A and 4B are also process diagrams il- 
lustrating, in order of processes, still another method for 50 
manufacturing the organic EL display panel according 
to the first embodiment of the present invention. Figure 
5 is a transverse cross-sectional view of the organic EL 
display panel of Fig. 4B taken along a line X - X in a 
direction of arrows. 55 
[0027] The organic EL display panel of the first em- 
bodiment is a direct-current-drive type organic EL dis- 
play panel in upper and lower portions of an organic EL 



layer-stacked body of which electrode layers are formed 
where its anode is formed on a glass substrate side. As 
shown in Fig. 1 , the organic EL display device of the first 
embodiment is mainly composed of a Transparent and 
flat glass substrate 1 , an organic EL layer-stacked body 
30 disposed on the transparent and flat glass substrate 
1 in which a transparent electrode (anode) 2, an organic 
EL light-emitting layers made from an organic electro- 
luminescent material and a counter electrode (cathode) 
4 are stacked in this order, a sealing cap 5 to seal the 
organic EL layer-stacked body 30, a hygroscopic agent 
6 in powder or grain form adhering to an inside surface 
of the sealing cap 5 placed opposite to the organic EL 
layer-stacked body 30 and an air-permeable sheet 7 
adapted to cover the hygroscopic agent 6 and hold it. 
[0028] The organic EL light-emitting layer 3 is com- 
posed of a hole transporting layer 3a made from atriphe- 
nylamine derivative or a like, a light-emitting layer 3b 
made from a stilbene derivative or a like and an electron 
transporting layer 3c made from a perylene derivative 
or a like, each being stacked in order. Moreover, the 
transparent electrode 2 composed of ITO or a like and 
the counterelectrode4are fonned in amannerthatthey 
intersect at right angles with the organic EL light-emit- 
ting layer 3 sandwiched between the transparent elec-' 
trode 2 and the counter electrode 4. Two or more trans- 
parent electrodes 2 are arranged in parallel, in a specific: 
pattern and in a stripe-like form and organic EL picture'^ 
elements serving as light-emitting display units are 
formed at points of intersection of the transparent elec- 
trodes 2 and the counter electrodes 4, which_make up 
a dot-matrix type display device. 

[0029] The sealing cap 5 is formed as a capping body 
constructed of a bottom plate portion (with a thickness 
of about 0,2 mm) placed opposite to the organic EL lay- 
er-stacked body 30 fonned on the transparent and flat 
glass substrate 1 and a side wall portion (with a height 
of about 0.4 mm) formed in a mannerthat it erects along 
an edge region of the bottom plate portion. The sealing 
cap 5 has a concave section with a depth of about 0.4 
mm. An upper end of the side wall portion is stuck to the 
transparent and flat glass substrate 1 using an ultravio- 
let-ray setting type adhesive 8 (not shown) which is 
sandwiched between the sealing cap 5 and the trans- 
parent and flat glass substrate 1 . In a cavity of the con- 
cave section is hermetically enclosed Inert gas 9 such* 
as argon gas or a like. Thus, the organic EL layer- 
stacked body 30 is sealed hermetically by the sealing 
cap 5. 

[0030] On a bottom face of the sealing cap 5 is mount- 
ed the air-permeable sheet 7 with a thickness of 20 |.Lm 
to 200 |am in a manner that a clearance is left to an extent 
that the air-pemneable sheet 7 does not come in touch 
with the organic EL layer-stacked body 30 . The hygro- 
scopic agent 6 in powder or grain form is inserted be- 
tween the air-permeable sheet 7 and the bottom face of 
the concave section of the sealing cap 5 in a_manner 
that the hygroscopic agent 6 and the air- 
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permeable_sheet 7 are fitly housed in the sealing cap 
5. Moreover, an air-permeable gluing agent layer 10 is 
formed on a face, out of two faces including a surface 
and a back face of the air-permeable sheet 7, being op- 
posite to the sealing cap 5. A region other than edge 
portion of the air-penneable gluing agent layer 10 is 
used to uniformly hold the hygroscopic agent 6 on the 
air-permeable sheet 7 and the edge portion of the air- 
permeable gluing agent layer 1 0 is used to bond the air- 
permeable sheet 7 to the sealing cap 5. 
[0031] A material for the air-permeable sheet 7 must 
have properties that it does not allow the hygroscopic 
agent 6 in powder or grain form to be permeated and 
allows air to be pemneated and that it can absorb visible 
light and can block ultraviolent rays. Therefore, in the 
first embodiment, woven or nonwoven fabric of a black 
cloth paper synthetic resin such as a nylon, ethylene 
leirafluoride resin or a like may be used, if necessary, 
after coloring them. As a gluing agent used for the air- 
permeable gluing agent layer 1 0 in the first embodiment, 
preferably a rubber, acrylic or silicone gluing agent may 
be used. 

[0032] Though both a hygroscopic agent chemically 
absorbing moisture and a hygroscopic agent physically 
absorbing moisture may be used as the hygroscopic 
agent 6 in the first embodiment, the hygroscopic agent 
that can bo made powdered or granular should be used. 
The hygroscopic agent 6 that may be preferably used 
in the first embodiment includes diphosphorous pen- 
taoxide. anhydronc. dehydrite, anhydrous calcium sul- 
fate, anhydrous calcium sulfide, calcium hydroxide, an- 
hydrous calcium chloride, alkaline earth metal oxide 
such as calcium oxide, magnesium oxide, activated alu- 
mina, silica gel. charcoal or a like. These are examples 
and the present invention is not limited to these sub- 
stances. Moreover, the powder or the grain of the hy- 
groscopic agent 6 is preferably 1 0 |i m to 200 |x m in 
diameter. 

[0033] Next, a method for manufacturing the organic 
EL display panel having configurations as explained 
above will be described hereinafter by referring to Fig. 
2A to Fig. 5. The organic EL display panel of the first 
embodiment is fabricated with processes including a 
process of forming the organic EL layer-stacked body 
30 on the transparent and flat glass substrate 1 , a proc- 
ess of mounting the hygroscopic agent 6 in powder or 
grain form and the air-penmeable sheet 7 used to coat 
and hold the hygroscopic agent 6 in the concave regions 
of the sealing cap 5 in a manner that the hygroscopic 
agent 6 and air-penmeable sheet 7 are fitly housed with- 
in the sealing cap 5 and a process of sealing the organic 
EL layer-stacked body 30 formed on the transparent and 
flat glass substrate 1 . First, the process of forming the 
organic EL layer-stacked body 30 on the transparent 
and flat glass substrate 1 will be described by referring 
to Figs. 2A to 2C. The transparent and flat glass sub- 
strate 1 is first prepared, on a back surface of which ITO 
or a like is deposited and patterning is performed using 



photolithography to fomn the transparent electrode 2 
which is stripe-like (see Figs. 2A and 2C). Then, on the 
transparent and flat glass substrate 1 where the trans- 
parent electrode 2 is fomned, a triphenylamine deriva- 
5 live, a stilbene derivative and a perylene derivative are 
sequentially deposited and, using a shadow mask, films 
having a desired pattern are formed to obtain the organ- 
ic EL light-emitting layer 13 composed of a stacked hole 
transporting layer 3a, light-emitting layer 3b. electron 
10 transporting layer 3c (see Figs. 2B and 2C) . Finally, an 
aluminum film is formed by using a deposition method 
and patterning is performed using a mask to form the 
counter electrode (cathode) 4 disposed to be orthogonal 
to the transparent electrode 2(see Figs. 2B and 2C). 
15 [0034] Next, a process of fabricating the sealing cap 
5 in which the hygroscopic agent 6 and the air-pemnea- 
ble sheet 7 are housed is described by referring to Figs. 
3A to 3D. First, as shown in Fig. 3D, the sealing cap 5 
having the concave region with a depth of about 0. 4 
20 mm is assembled. The sealing cap 5 is obtained by 
sticking a transparent glass plate for the bottom plate 
portion with a thickness of about 0. 2 mm to a glass piece 
for the side wall portion with a height of about 0. 4 mm. 
Moreover, such Lhe sealing cap 5 may be fabricated by 
25 forming the concave region by carrying out a sandblast 
process on transparent glass plate or by thermally fomn- 
ing a region surrounding transparent glass plate. The 
air-permeable sheet 7 to a surface of which the air-per- 
meable gluing agent layer 1 0 covered with released pa- 
30 per 11 is attached and which is composed of black cloth, 
paper or a synthetic resin is prepared in a manner as 
shown in Fig. 3A. A demarcation line (not shown) is then 
provided to partition an entire region of the air-permea- 
ble gluing agent layer 10 attached to the air-permeable 
35 sheet 7 into a first gluing agent region 10a to be used 
for sticking the hygroscopic agent 6 in powder or grain 
form (the region other than edge portion) to the air-per- 
meable sheet 7 and a second gluing agent region 10b 
(edge portion) to be used for bonding the air-permeable 
40 sheet 7 to the sealing cap 5, in advance, to the air-per- 
meable gluing agent layer 1 0 as shown in Fig. 3B. Then, 
a break lla is given, with a cutter (not shown), along the 
demarcation line (see Fig. 3B and Fig. 5). on the re- 
leased paper 11 covering the air-permeable gluing 
45 agent layer 10. 

[0035] Next, the released paper 1 1 existing inside the 
break lla is peeled off, as shown in Fig. 3B, to make the 
first gluing agent region 10a exposed and then the hy- 
groscopic agent 6 is provided in a mannerthat it adheres 
50 uniformly to the entire first gluing agent region 1 0a, as 
shown in Fig. 3C. At this point, uniform adhesion of the 
hygroscopic agent 6 is achieved by shaking off exces- 
sive hygroscopic agent 6 not adhering to the air-perme- 
able gluing agent layer 1 0. By shaking off excessive hy- 
55 groscopic agent 6, a thin, single and reproducible layer 
of the hygroscopic agent 6 is fomned on the air-perme- 
able gluing agent layer 1 0. 

[0036] Remaining portions (the edge portion) of the 
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released paper 11 are peeled off to make the second 
gluing agent region 1 0b exposed and the air-permeable 
sheet 7 to which the hygroscopic agent 6 is stuck is 
bonded to the sealing cap 5, with the exposed second 
gluing agent region 10b sandwiched between the air- 
permeable sheeL 7 and the sealing cap 5. 
[0037] Next, a process of sealing the organic EL layer- 
stacked body 30 formed on the transparent and flat 
glass substrate 1 by using the sealing cap 5 containing 
the hygroscopic agent 6 and air-permeable sheet 7 will 
be described by referring to Figs. 4A and 4B. First, as 
shown in Fig. 4A, a coating of the ultraviolet-ray setting 
adhesive 8 is applied to an upper end of the side wall 
portion of the sealing cap 5 . The sealing cap 5 is put on 
the organic EL layer-stacked body 30 in an atmosphere 
of inert gas 9 such as argon gas and an upper end of 
the sealing cap 5 is then bonded to the transparent and 
flat glass substrate 1 with unhardened ultraviolet ray set- 
ting adhesive 8 sandwiched between the upper end of 
the sealing cap 5 and the transparent and flat glass sub- 
strate 1. Then, as shown in Fig. 4B, the hygroscopic 
agent 6 is irradiated with ultraviolet rays from the sealing 
cap side 5 to solidify the air-permeable gluing agent lay- 
er 1 0 for sticking the hygroscopic agent 6. Solidification 
of the ultraviolet ray setting adhesive 8 causes the seal- 
ing cap 5 to be bonded to the transparent and flat glass 
substrate 1 and the organic EL layer-stacked body 30 
is enclosed hermetically with the inert gas 9 such as the 
argon gas enclosed hermetically in the cavity of the con- 
cave section in the sealing cap 5. Thus, production of 
the organic EL display panel of the first embodiment is 
completed. 

[0038] As described above, according to the first em- 
bodiment, since the hygroscopic agent 6 in powder or 
grain fonn is uniformly stuck to the air-permeable sheet 
7 by using the air-penneable gluing agent layer 10 
mounted to the back of the air-penneable sheet 7, the 
organic EL display panel can be so configured to be of 
a thin-profile type. 

[0039] Also, according to the first embodiment, since 
the hygroscopic agent 6 is of the powdered or the gran- 
ular type, allowing a wider surface area to be secured, 
it is made possible to obtain a high hygroscopic efficien- 
cy and to maintain stable light-emitting performance. 
Moreover, since the air-permeable sheet 7 can absorb 
visible light, reflection of light from a rear side can be 
prevented when the organic EL display panel is ON, 
thus providing excellent display contrast. 
[0040] Also, according to the first embodiment, in the 
method for manufacturing the organic EL display panel 
of the embodiment, by using the air-penrieable sheet 7 
provided with the air-permeable gluing agent layer 10 
being covered with the released paper 11 and by giving 
the break 11a, with the cutter (not shown), to the re- 
leased paper 11, the area of the air-permeable gluing 
agent layer 1 0 is partitioned into two regions, one being 
the first gluing agent region 10a (the region other than 
edge region) to be used for sticking the hygroscopic 



agent 6 in powder or grain form and the other region 
being the second gluing agent region lOb to be used for 
bonding the air-permeable sheet 7 to the sealing cap 5 
(edge region) and the released paper 11 existing inside 

5 the break lla is peeled off to stick the hygroscopic agent 
6 to the first gluing agent region 1 0a while the released 
paper 11 existing outside the break lla is peeled off to 
bond the sealing cap 5 to the transparent and flat glass 
substrate 1 with the second gluing agent region 10b 

10 sandwiched between the sealing cap 5 and the trans- 
parent and flat glass substrate 1 . Thus, this method 
makes it possible to mount the hygroscopic agent 6 
promptly, readily and reliably in a manner that it can be 
mounted uniformly. 

15 [0041] Furthermore, according to the first embodi- 
ment, since the air-permeable sheet 7 can block ultra- 
violet rays, the organic EL light-emitting layer 3 being 
susceptible to ultraviolet rays can be protected efficient- 
ly when the hygroscopic agent 6 is irradiated with the 

20 ultraviolet rays from the sealing cap 5 side. 

Second Embodiment 

[0042] Figures 6A to 6E are process diagrams show-. 

25 jng, in order of processes, a method of manufacturing- 
an organic EL display panel according to a second em-- 
bodiment of the present invention. The method of man- ' 
ufacturing the organic EL display panel of the second;: 
embodiment differs greatly from that of the first embod- 

30 iment in that a released paper mold 12 is newly em- 
ployed as shown in Figs, 6A to 6D to fabricate the or- 
ganic EL display panel, instead of a released paper 11 
(see Fig. 3A) adapted to protect an entire surface of an 
air-permeable gluing agent layer 10 being stuck to an 

35 air-permeable sheet 7 used in the first embodiment. 
That is, as shown in Figs. 6A to 6D, the released paper 
mold 1 2 has its opening portion 1 2a to be used as a jig 
for sticking a hygroscopic agent 6 to the air-permeable 
gluing agent layer 1 0. The released paper mold 1 2 is so 

40 configured that a length of an opening portion 1 2a of the 
released paper mold 12, that is, a diameter of a hole 
formed in the released paper mold 12 as the opening 
portion is equal to a length of a first gluing agent region 
10a (a region other than edge portion) of whole air-per- 

45 meable gluing agent layer 10 and only the first gluing 
agent region 10a is used for sticking the hygroscopic 
agent 6. 

[0043] A method for manufacturing the organic EL 
display panel of the second embodiment will be ex-- 

50 plained below. In the second embodiment, processes 
other than the process of sticking the hygroscopic agent 
6 in powder or grain format to an air-permeable sheet 
1 3 are same as those in the first embodiment and there- 
fore, in Figs. 6A to 6E, same reference numbers are as- 

55 signed to parts having same functions as for the first 
embodiment and descriptions of them are omitted ac- 
cordingly. 

[0044] In the method of the second embodiment, a 
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coating of a rubber, acrylic or silicone gluing agent (here- 
in after called a gluing agent) is applied to a back face 
of the air-permeable sheet 1 3 to fornri the air-permeable 
gluing agent layer 10 (see Fig. 6A). Then, the released 
paper nnold 1 2 which has been fabricated in advance is 
held to the air-penmeable gluing agent layer 10 com- 
posed of the first gluing agent region 10a (the region 
other than its edge region) to be used to stick the hygro- 
scopic agent 6 and second gluing agent region 1 0b 
(edge region) to be used for bonding the air-permeable 
sheet 1 3 to a sealing cap 5 in a manner that the second 
gluing agent region 1 0b and the end portion 1 2a of the 
released paper moid 12 overlap each other (see Fig. 
6B). 

[0045] Then, the hygroscopic agent 6 is sprinkled on 
the air-pemneable gluing agent layer 10, to the second 
gluing agent region 1 0b of which the end portion 1 2a of 
the released paper mold 12 is held. Due to a screen ef- 
fect of Ihe released paper mold 12, however, the sprin- 
kled hygroscopic agent 6 adheres only to a region of the 
air-permeable gluing agent layer 10 within the opening 
portion of the released paper mold 12, that is, only to 
the first gluing agent region 1 0a (see Fig. 6C) . Though 
the hygroscopic agent 6 has not yet adhered in a unifomn 
and even state at this point, by shaking off excessive 
hygroscopic agent 6 not adhering to the first gluing 
agent region 10a, the unifomn adhesion of the hygro- 
scopic agent 6 is implemented. That is, by shaking off 
excessive hygroscopic agent 6, a thin, single and repro- 
ducible layer of the hygroscopic agent 6 is fomned on 
the first gluing agent region 10a. After this process, the 
released paper mold 1 2 is removed from the air-penme- 
able gluing agent layer 10 (see Fig. 6D) . The second 
gluing agent region 1 0b are exposed when the released 
paper mold 12 has been taken off and exposed second 
gluing agent region 1 0b are then used to bond the air- 
permeable sheet 13 to which the hygroscopic agent 6 
is stuck to the sealing cap 5. 

[0046] Thus, according to the second embodiment, 
same effects obtained by the first embodiment can be 
achieved. Additionally, since the released paper mold 
1 2 can be used any n umber of times, it senses to reduce 
costs for fabrication. 

[00471 It is apparent that the present invention is not 
limited to the above embodiments but may be changed 
and modified without departing from the scope and spirit 
of the invention. For example, the sealing cap 5 com- 
posed of an opaque material may be used. The organic 
EL display panel may be not only of a direct-current- 
drive type but also of an alternating-current-drive type. 
The organic EL layer-stacked body 30 may be not only 
of a three-layer structure but also of two-layer or four- 
layerstructure. Not only a transparent and flat glass sub- 
strate 1 but also other substrate so long as it is trans- 
parent may be employed. When the gluing agent for 
sticking the hygroscopic agent 6 is solidified, it may be 
irradiated with ultraviolet rays not only from the sealing 
cap 5 side but also from the transparent and flat glass 



substrate 1 side. In the above embodiments, the hygro- 
scopic agent 6 in powder or grain form is stuck to the 
air-permeable sheet 13 by using the gluing agent, how- 
ever, instead of the gluing agent, an air-permeable ad- 
hesive may be used. As the gluing agent layer 1 0. a dou- 
ble-faced gluing tape or single-faced gluing tape may 
be used. The sealing cap 5 does not necessarily require 
a concave portion and also may be of a flat type if only 
a spacer to be used for a side wall portion is used sep- 
arately. In the above embodiments, the edge region of 
the entire gluing agent region is used as the second glu- 
ing agent region 10b to bond the air-penmeable sheet 
13 to the sealing cap 5 and the region other than the 
edge region is used as the first gluing agent region 1 0a 
to stick the hygroscopic agent 6 in powder or grain form, 
however, it is not necessarily required that the edge re- 
gion is set to the second gluing agent region 10b and 
that the region other than the edge region is set to the 
first gluing agent region 1 0a. In the above embodiments, 
a part of the gluing agent region is used as the second 
gluing agent region 1 0b to bond the air-permeable sheet 
13 to the sealing cap 5^ however, by mounting an adhe- 
sive layer to both the sealing cap 5 and air-permeable 
sheet 13, as shown in Fig. 7, the second gluing agent 
region 10b may be removed, which allows more 
amounts of the hygroscopic agent 6 to be mounted. It is 
also not necessarily required that a color of the air-per- 
meable sheet 1 3 is black so long as it is of an ultraviolet- 
ray blocking type and that the color of the air-permeable 
sheet 13 may be black so long as it is of a visible-ray 
absorbing type or of an anti-reflective type. Moreover, it 
is not necessarily required, depending applications or 
methods or manufacturing, that the air-permeable sheet 
13 is of a visible-ray absorbing type, anti-reflective type 
or ultraviolet-ray blocking type. In this case, the hygro- 
scopic agent 6 in powder or grain form in black color 
may be used. Depending on applications, use of the air- 
permeable sheet 13 may be omitted and, if the air-per- 
meable sheet 13 is not used, the hygroscopic agent 6 
in powder or grain form may be stuck to an inner face 
of the sealing cap 5 with the gluing agent or a gluing 
agent sheet sandwiched between the hygroscopic 
agent 6 and the sealing cap 5. Furthemnore, it is not re- 
quired that a material itself for the air-permeable sheet 
13 is of an air-permeable type, that is, any sheet may 
be used as the air-penmeable sheet 13 so long as it is 
provided with permeability by, for example, being con- 
figured so as to be of a mesh-like or texture-like struc- 
ture. 



Claims 

1 . An organic electro-luminescent display panel char- 
acterized by comprising: 

a transparent insulating substrate (1); 

an organic electro-luminescent device (30) 
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fomned on said transparent insulating substrate 
(1): 

a sealing cap (5) to nnake up sealed space her- 
metically containing said organic electro-lumi- 
nescent device (30) in cooperation with said 5 
transparent insulating substrate (1); and 
wherein hygroscopic agent (6) is enclosed her- 
metically in said sealed space and disposed In 
a manner to be sandwiched between said seal- 
ing cap (5) and an air-permeable sheet (7; 1 3). 

2. The organic electro-luminescent display panel ac- 
cording to Claim 1, characterized in that a gluing 
agent layer (10) to which said hygroscopic agent (6) 

is stuck is mounted on an inside surface of, at least, ^5 
either of said sealing cap (5) or said air-permeable 
sheet (7; 13). 

3. The organic electro-luminescent display panel ac- 
cording to Claim 1 or Claim 2, characterized in that 20 
said hygroscopic agent (6) is of a powder or grain 
type. 

4. The organic electro-luminescent display panel ac- 
cording to Claim 1 or Claim 2, characterized in that 25 
said air-permeable sheet (7; 13) is a dark color 
sheet. 

5. The organic electro-luminescent display panel ac- 
cording to Claim 4, characterized in that said air- 30 
permeable sheet (7; 13) is an ultraviolet-ray block- 
ing sheet. 

6. The organic electro-luminescent display panel ac- 
cording to any one of Claim 3 to Claim 5, character- 35 
ized in that said hygroscopic agent (6) is stuck to 
said air-permeable sheet (7; 13) with an adhesive 
sandwiched between said hygroscopic agent (6) 
and said air-permeable sheet (7; 13). 

40 

7. The organic electro-luminescent display panel ac- 
cording to Claim 6, characterized In that said gluing 
agent layer (10) is mounted on a main surface of 
said air-permeable sheet (7; 13) being opposite to 
said sealing cap (5) and wherein said hygroscopic ^5 
agent (6) in powder or grain fonn are stuck to said 
air-permeable sheet (7; 13) with a region (10a) of 
said gluing agent layer (10) other than its edge re- 
gion (10b) sandwiched between said hygroscopic 
agent (6) and said air-permeable sheet (7; 13) while so 
said air-pemneable sheet (7; 13) is bonded to said 
sealing cap (5) with said edge region (10b) of said 
gluing agent layer (10) sandwiched between said 
air-permeable sheet (7; 13) and said sealing cap 

(5), 55 

8. A method for manufacturing an organic electro-lu- 
minescent display panel to produce said organic 



electro-luminescent display panel provided with a 
transparent insulating substrate (1), an organic 
electro-luminescent device (30) formed on said 
transparent insulating substrate (1) and a sealing 
cap (5) hermetically containing said organic electro- 
luminescent device (30) to form sealed space en- 
closing hygroscopic agent (6) in cooperation with 
said transparent insulating substrate (1 ), said meth- 
od characterized by comprising; 

a process of preparing an air-permeable sheet 
(7; 13) provided with a gluing agent layer (10) 
covered with released paper (1 1 ) on its surface; 
a process of partitioning a region of said gluing 
agent layer (1 0) into a first gluing agent region 
(10a) for sticking said hygroscopic agent (6) in 
powder or grain form and second gluing agent 
region (10b) for bonding said air-permeable 
sheet (7; 13) to said sealing cap (5); 
a process of peeling off a portion of said re- 
leased paper (11) covering said first gluing 
agent region (10a) to expose said first gluing 
agent region (1 Oa) and sticking said hygroscop- 
ic agent (6) in powder or grain form to exposed 
said first gluing agent region (10a); and 
a process of peeling off a remaining portion of 
said released paper (1 1 ) to expose said second 
gluing agent region (10b) and bonding said air7 
permeable sheet (7; 13) with said hygroscopic 
agent (6) being stuck to said sealing cap (5) 
with exposed said second gluing agent region 
(10b) sandwiched between said air-permeable 
sheet (7; 13) and said sealing cap (5). 

9. A method for manufacturing an organic electro-lu- 
minescent display panel to produce said organic 
electro-luminescent display panel provided with a 
transparent insulating substrate (1), an organic 
electro-luminescent device (30) formed on said 
transparent insulating substrate (1) and a sealing 
cap (5) hermetically containing said organic electro- 
luminescent device (30) to form sealed space en- 
closing hygroscopic agent (6) in cooperation with 
said transparent insulating substrate (1 ), said meth- 
od characterized by comprising: 

a process of preparing an air-pemneable sheet 
(7; 1 3) with a gluing agent layer (1 0) mounted 
on a surface of said air-penneabie sheet (7; 
13); 

a process of partitioning a region of said gluing 
agent layer (10) into a first gluing agent region 
(10a) for sticking said hygroscopic agent (6) in 
powder or grain form and second gluing agent 
region (10b) for bonding said air-permeable 
sheet (7; 13) to said sealing cap (5); 
a process of holding mold member (12) to said 
second gluing agent region (1 Ob) with said first 
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gluing agent region (lOa) being left exposed 
and sticking said hygroscopic agent (6) on ex- 
posed said first gluing agent region (10a) to 
said first gluing agent region (10a); and 
a process of making said second gluing agent 5 
region (10b) exposed by removing said mold 
member (12) and bonding said air-permeable 
sheet (7; 13) with said hygroscopic agent (6) 
stuck to said sealing cap (5) with exposed said 
second gluing agent region (10b) sandwiched io 
between said air-pemneable sheet (7; 13) and 
said sealing cap (5). 

10. The method for manufacturing the organic electro- 
luminescent display panel according to Claim 8 or ^5 
Claim 9, characterized in that edge region of said 
gluing agent layer (10) is used as said second glu- 
ing agent region (1 Ob) and remaining region of said 
gluing agent layer (10) other than said edge region 

is used as said first gluing agent region (1 Oa). 

11. The method for manufacturing the organic electro- 
luminescent display panel according to Claim 8, 
characterized in that a demarcation line is provided 

by giving a break (1 1 a) to said released paper cov- 25 
ering said gluing agent layer (10) to partition said 
region of said gluing agent layer (10) into said first 
gluing agent region (10a) and said second gluing 
agent region (10b). 

30 

12. The method for manufacturing the organic electro- 
luminescent display panel according to Claim 8 or 
Claim 9, characterized in that after said air-pemrie- 
able sheet (7; 13) to which said hygroscopic agent 

(6) i n powder or grain form are stuck has been bond- 35 
ed to said sealing cap (5). said sealing cap (5) is 
junctioned, in an atmosphere of inert gas, to said 
transparent insulating substrate (1) by using an ul- 
traviolet setting adhesive sandwiched between said 
seating cap (5) and said transparent Insulating sub- 40 
strate (1). 
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(54) Organic electro-luminescent display panel and method lor manufacturing same 



(57) An organic electro-luminescent display panel 
and a method of manufacturing same are provided 
which are capable of reliably holding a hygroscopic 
agent (6) in its sealing cap (5) in a uniform and thin state 
and of being easily manufactured and of being config- 
ured to be of a thin-profile type, without sacrificing light- 
emitting characteristics and display contrast. 

The organic electro-luminescent display panel Is 



constructed of a transparent insulating substrate (1). an 
organic electro-luminescent device (30) formed on the 
transparent insulating substrate (1) and a sealing cap 

(5) to make up sealed space hermetically containing the 
organic electro-luminescent device (30) in cooperation 
with the insulating substrate (1 ). The hygroscopic agent 

(6) is enclosed hermetically in the sealed space and is 
of a powder or grain type, which is sandwiched between 
the I sealing cap (5) and an air-permeable sheet (7; 13), 
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